Formulation, optimization, and in vitro-in vivo evaluation of olmesartan medoxomil nanocrystals.
The aim of the present study is to increase the saturation solubility and oral bioavailability of olmesartan medoxomil (OLM) using nano-sized crystals produced using a combination of antisolvent precipitation and high-shear homogenization. A response surface design comprising 46 runs was used to optimize the OLM nanocrystal formulation. The optimized formulation was produced using a combination of D-alpha tocopheryl polyethylene glycol 1000 succinate (TPGS) (0.7% w/v), Pluronic F-68® (0.5% w/v), and drug concentration (0.2% w/v) and subjected to 10 and 15 homogenization cycles at 1000 and 1700 bar, respectively. The particle size, polydispersity index (PDI), and zeta potential of optimized formulation were found to be 140 ± 10.34 nm, 0.07 ± 0.016, and -21.43 ± 2.33 mV, respectively. The optimized formulation exhibited irregular morphology as evaluated by scanning electron microscopy and was crystalline as determined by thermal analysis and powder X-ray diffraction studies. OLM nanocrystals showed a marked increase in the saturation solubility as well as rapid dissolution rate in comparison with the pure drug. No significant change in the particle size, PDI, and zeta potential was observed when optimized formulation was stored at room and refrigeration conditions for 3 months. Lastly, in vivo pharmacokinetic studies in Sprague-Dawley rats substantiate the ability of OLM nanocrystal formulation to significantly improve (∼4.6-fold) the oral bioavailability of OLM in comparison with the free drug. This study has established a potential and commercial viable OLM formulation with enhanced saturation solubility and in vivo oral bioavailability.